This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 

m & 81 s :^fS 2004^ XII 0001993 
Application Number 10-2004-0001993 

m ^ £ m SJ : 2004^ 01 ii 12^ 
Oate of Application JAN 12, 2004 

m ^ 2i : »jnapj name 21 39 

Applicant(s) K00HWANG FOUNDATION, et al . 



2004 £ 12 i! 6 a 



COMMISSIONER 




sei?SJ PS 

HSa] 0001 

CtgXJJ 2004.01.12 

**msisfn goir 

92)1 £2 0 5! S^£J£Q 928} 8*^ A|^S °J 

U92I System and Method for visualizing conductivity and 
current density 

IS 2! J 

[ggjoi 2-1999-901357-1 

[03 e! an j 4-2000-050251-1 

[^^e)3H] 4-2000-050247-1 

[393 Aj^e 

[#Se!aH] 4-2000-050249-4 
A2J2J] 

1391 223 

[caeiejas] 9-1998-000279-9 

[5^91 9 a] 2003 080342-5 

[5t??i a§^2!SJ 2000-062042-1 

[53?l9^e!£] 2000-062029-6 

[S@?l9e^H!2J 2000-062039-4 



29-1 



(39) 

[gsejasj 

{§9*11?] 



age? 

9- 1998-000022-1 
2003-080343-2 
2000-062043-9 
2000-062033-1 
2000-062041-4 

4-2000-050251-1 

4-2000-050247-1 

4-2000-050249-4 
KR 

10- 2003-0041569 
2003.06.25 
9¥ 

3? 

f|S1g «14252J 9? Sd] ojsj S g. ss|^ f? 
233 (£1) C«e|o| 

a§2! (°n 



29 0 

0 0 

1 2! 
7 S 



38.ooo m 

0 gj 

26.000 m 

333.000 g 



29-2 



397.000 gi 
211.500 g 



29-3 



^^^^^h #7) Sjofl #7| 

J^iS] « >8£# °l£*>°1 #7| A^cg^o| ^» 3<a§ X|^*}D1. #7] 
«>S #3) #7| 4HSJc8# 5L3§£ *) 

flail 
s i 

MSI . MREIT 



29-4 



% ***r^£E <3W*^ ^ ^{System and Method for 

ualizing conductivity and current density} 

L^s] ^«gj 

5L 2£- i is] ^^tJ^c»s| % MMoQQ £3 

5. 4^ ^cg# i^Sj ufE}^ S3 

100 : 3*WJ^ 200 : M8I 

300 : 400 : ^^#^o] 

500 : 21.31 : 3^ 

23.33 : i>9 25.35 : Q<$%7\ 
37 : 3^*1 
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^J^£S ^ ifl^ 34W*r^i*}^ X-^. MRI. 

o| M&slJL sm. o)§ o]*g ©*gsi ^7]^ <g#s* 

Jfl^SlSU. ZL o\*oQ5L 04^7* *±*$S\o\ o|^ol 

I (Current Density Iaagins) 7]£o)cJ. 

7|^2J CDI 7|££ ^<y£ I^fEj THrlii B# MRI 7|£# o|£ 

°1 VX ^S. J# Tfl^^oJ ufl«- 

# <3#Sm*r 7|#o)c*. 

ae4U o| cdi 71 37M b# ^7] 

^33)^ MRI Sl^^lHot ft>c+^ cHJ# 7>*m. o]^ MRI ifl 

^3^#°t ^*|*}Jl 5U# «8. MRI ^H|2l ^^(maio magnetic field) Sj 

<y^S]^ 0 <J^°] 2-^« ^^S| 74^^S ^ B z n>o| 7^-* r 7] afl^o] 

^ MRI ^«]7> *> »Io}] 7 ^*V % ^ ^- *H4°j7l ufl^ofl. 7 j^3 

I 7]££ >tfl *$W&2\ 74^^H *]Ei 5L^ *^*}7] MRI tflofl 

S*> ££r S>y£ T <g^4}^7| 3*} 71^ 71^^^. 1970\! 

igJfEl <3^£l<H£- ^7|°jB]^^c+#^ (EIT : Electrical Impedance 
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mography) 7}£o) flc*. o] HIT 7)££ ^^#3 U^O]^ 7^$ 

H EIT 7|#£ ^5 ^3cq#.2.S a ^*3]S] fi^oQ OjiU 792] 3 

§ ^S}a| oljq ^ ^3 fi^ofl «^ ojej ^ 

05 oi7f^ ^<H3 c|x) s ^oa 3^3. #ag 3<tf§ 

4fl iflJfSj 7j### <3#3}*Ur 7|#o|c^. 

ol^TlJ °J*fl iflJf# T^^ofl <8#SH* ^ SlSr 4. Sl^h 

. ■! §2J oi«] tfl^Sj ^Afl^^o] ^7^ 7W?1 nJl^olct. 

EIT 7|#o| <&Sr ^3 nfl^ofl. EIT 7|£oQ oj^g aoj^ 

^€ *3***U ^B^i^S *l€^Sic}. ^ EIT 7l£ofl £j 6jj 34f-3<tf 
^s}oD 7^*1 e*-3°J 

4 EIT 7l#£ o|Ao| cH£j^ ^^olcf. 

EIT 7l#oq^ 7]#51 CDI 7|## *J#*KI ^ci)#(ol*g 

£ 4^5J£ ^7|*> 71^2] 7l##S] i^f7l ^dfl of#*f 

. ^tfl## 2]^A]7l7] TjCfei <3>J42}^# ^-63 ^Cfl^Sj 7^ 7 |^ ^ 
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^tfl# vfloQ ^£ «J^oj *J^£-# ^M^M. #7| 

i^#ofl #7] ^3l# UioflA) ^sl^ 7Mr1)£<M *V «^ ^#*Rr 

I #7| *> ^ °}&*}o\ #7| ^#cfl#5l M3»- 

<&# #?1 ^M^i #^-# o]£*}^ S'tWS^ #7| ^#cfl 

ifl^S] ?t]#*f£r «J#-**h #7l X]#3 ol-§-eM #7| ^#cfl 

£ 3^25. <3#$} ^#tfl# S^oQ *L*^ 

#7| tflifofl ^ S c^. »^oj ^3-*}-. cfXlfif: 

71 #7] A^cfl^ ^Sl^ ^MrUiSj 6} #.£# 

*r ^cMI**: #7j *> ^ #£-# *H*1 d|^^-. ^a>2}^0 # 

#7| ^»fl# ifl^S] 7fl#*}£- ^Tfl^: #7] 7l|#^ o].g.*foJ 

*7l 4v#cf}# tg».^ Stfamfc ^# 

#71 Jiv*}^ *mi^. i^^oi] ##3^ #7i A^cfl^oj m 

7flA>^ ^TflS}: #7| #£-3* #7| 7QA^ vfl**m# ol^.^ 

#7] xl#*Kr WQM. oms\ § e>l4ofl #71 7}^Wi 

^ #7) tfl^- K/# tfl<y^M #7] A^cfl# lfl«°J 7fl#*U}. 
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^S^r MR I ^AJ (200)^. ^71 ^^^oO u}^. #7] A^tfl^ 

(conductivity distribution)^ (current density 

stribution)# 7fl#*r£- (300) *h #7l ^Hgcfl^tSjS] Mj*£ (3£fe 
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Si 34^5: <9#°S HEHfl^r (400)2}. 34f^ 

^(ioo)og VS-O (500) # 

#7j 34r^<U^(100)€-. ^ «|^2] ^^o)u| £^#o] cg^. 3. 

£5 ^ (21)2}. >^7l 3^(21)oI! ^^ts\tr i^(wire) (23)£ X 

*m. #7j ^^cfl^(S)2] fi^ofl ^71 3^(21)# ¥*M7l£r 7 r 

*r*l«h #7] *3<fl#<S)2j S ni (boundary) <M TMr^HSj *^^7| 
i?\ 3^(21)# #7) ^334MS)2| a^o^^Ej (separate) A| 7]^- £o| H}^ 

* r C+. tt^ £ ^^^«a^(100)2) ^^A|oj]^. £ 2 ofl £A|«f H}i} ^ 

#7| 3^(21)# ^71 *3«*4MS).2.£*ei o|^A|7]7| ^68 #7] 3^(21)2} »- 
5}^ ^#7l(25)§ cj £#*}c}. #7] ^^#71(25) 2| #7] 3^(21) 

-^^i. C}# 71}^ ^EflS. #7| ^^cfl^(S)2} #7| 

^^-7i(25)^ La^-on^ ^oju} ^oi)^ -g^- ^^ev ^7|7> #<y£i°i7i 

C*. 3*9^ ^o]u} ;*jof]^ -§-°-3£- &^*V ^TJ^- (21)£.^J?-t-| ^ 
7J ^°1-g-7j(25) Ulofl ^*r7fl 21 = 711 *H}_ o|7^^ ^£-§-71 (25)# # 

9o|i4 ^ofl*! >^*|# o]gt\o\ #7| ^ca^(S)<H) 3^f£ ^«J^ 

^1^(21)2} 3^*Mr ^^cfl^(S)^ 5.^ e^ofl>H MEI <3#3 2fl 

# #^ ^ sm. 

^3 3^fl4>S*(100)£| C}# 4U|ofl^. J£ 3a 51 3bofl 5lM*} *W ^ 
^ (31)3}. #7| ^^(3i)oJ] i>y (33)5}. ^7) (31)0 ^-4}*> 

^(*«^)2I ^<3£7|(35)# a^Cf. #71 ^°!£7](35)SJ #7| 3 
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(31)2* *9&Jl. ^£ 7H^ #^£ #7l ^#H]#(S)5f 

?l 33-§7l(35)5j ta^ofl^ ^sg^ ^o|l} &°J1^ >^*1<37)7> # 

#7| 2«?fl+3Cl«88£ ^#cJ]#(s)s] Jf^sjji. ev^oq - 7^ 

^•a^UOOjofl"?} ^7} *stQ ^C4. tt*E}>H 7lj2l *j^<y 4^(100) 03 S] 

#7) ^#tfl#(S)lfloQ *j-L7* -g-^- 3^. *j^«2j ^£(100)21 7fl^i> Eetjl 7f# 
# 08. #71 ^#i*#(S) ifloQ ^<Qv\7) 3*f^oj-c*(i00) ^o{] c8*V 

1*% ^ H€r E(E-l)/2 THolcl. ol- ^71 ^cfl#(S)iflofl^ jfra^ 

W. #7) ^^^(SJS) # A>0)o) ^.y ,j 0=1.2. ...N)E}Jl 

^- #71 34? Ii^ #71 ^#^#<S) ^S. • / ' = < J ^W>S 

^- 

#71 MRI #*1 (200)4=- #71 n<Hl #71 ^#cg#(S) lfl2) 7*^ 
j# 43 #7] 74^ ^£ Bi § #71 MRI #AJ (200) 2| ^THMmein 
snetic field) 2} Jg*g*> z^ofl oB^o^ 74^ H£S] #£ ^^*>C+. ^. 
71 MRI #AJ(200)^ #71 ^#cfl#(S) uflofl ^3 ?^(ll.l2, l3 iN)oIl 

#71 ^#^-(300)^ 3«*tl*&(ioo) ## ^eqs >yei*>Bi #71 <4^^ *}4f 

°J^(100) #71 ^#cfl#(S) vflofl #71 

^(100)## «|ol^. i«l #71 £#^(300)^ #71 MRI #74(200)ofl Sjofl ^ 
3 ^ sJS. 
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Slcj. a^Jl. #7l ^ o} ^3(400)£ #7| - 51 34fiyi jiofl at 

#71 ^ca^(s)sj iflJH> zjzf 

3*1. i log U>S} ^o|. ^T$Vi$)S) ^. ^SflSl #Z*]ofl cj^oj 

^ ^?J5|^ 27^ o|#o, »^o £ ^-ysjoloj *}7] nfl^-oO #7) £4f + 

#7| A^tfl^tsjoj ^^cj ^^oj-cjaoojoj Jfi^ ^EflS #7] 4^ 

#(S)# MR I ^71(200) MJofl ^7|Al?1 *:oQ. >^7| 3*+H*3 (100) W«1 
«flS 3^*Ka. £^£l*r ^7| 34f+U+3(100) #oB ^7] ^3Jifl# 

) U]^-ofl Ii (/a.2....N)# ^Zfl^ ojnfl. MR I #*1(200)^ #7j 

3^(S) tflofl ^ 3**(' 1 .j'."/ r )Bfl Sjofl ^ ^71 A^cfl 

(s) iflsj ^ fl £ (*J^.-.BT)s| ^7] 43tMHS)4 *?<tf 
c*. #7) «RI ^(200)^ 2 ^ofl 6fl^*>^. 7^ #£°># O) 

>H. #7j S3 *^*«* #7| <4«j^ 3**11+3(100) ^71 

^(S)oJl 3*7j *). <4^S)7] #o ^^^oj-c|( l00 )§2} ^tfl^(S) 
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-S) 3 tQ ^ (boundary) <=Q*]2\ ^^o|r4. ^. >tf7| &<3 *±<ti ^ #7| >^S|7l 

°I<H. #7] <3*HM300)^. #7| (A/ 2 ,' /')ofl S1611 ^»r£- #7| ^ 

-.». v ) # ^jiel#oi] 3#*r°1 ^71 ^^ca^(s) ifl^sj i^j^-s} 

TO. 

**° : ^•n-^^ofl'HSj if A}# (magnetic permeability) 
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.2} 7Q>+oQ It's} #%>VJ5. J *to}2\ Vx ^ = Po o| 

. ^ *Ht??HI43 J^£r (oagnetic penneabilityjojch 

T . = vFIl'W.fortiUFSS, d l (7)=0= ?*<7)if n . e>0 
T*^*J 2] « 

quare integrable) 

ivergence theorea) H ^-§-o}^ Cf-g ^S}^ 3§ ^ Sjcf. 

^ H o . _ r 0 1 1 

ol7|ofl>H o*'^ 0}J1. L-l ojoj ^o|cJ. 
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#7l MHI #7j(200)ofl #7l ^#ifl#(S) ^3 ^ 

*C^1.2....7)8 #7| ^€**1 3ofl c8<a*H3 #7l ^ sm. a 

H #7| ^^cfl^(s) vfl^sj to #7i A>gca^(s) tgs; g**] 

3# "5 ^ 4> sm. #71 ^#ifl#(S) Ml^-sj *?<tf ^ g7te*hE£ 

7fl^«f ^#cg#(S) vfl^-si >!^o|ct. oiua. 5Cf oj^eM 

M (finite element method)^ ^£.5. *)#^ ^ Si^- 

5J v • («.vrl)-o /m*«*.V 

°M\M. #7] s. #£ g'^ 34f^4^(ioo) #2} %<$i\7l 

<$7\S) ^*HI#(^«H|4. ^*H15)# o|A^ ^7] «3A>» (300)7} 
Si 3tf 7fl#*t4r =HJ€- ^#2} ^C*. OJSJS £ 7 | (m=0) 

^#*tJl. 5oJ) #7| 1,71 ""'2} #71 ^#cfl#(S) fi^ofl^ ^ 

y# cfl^cH #7j ^cfl#(S) M]J£ ^ fi^oQvHSl 3tf *"~2f f 
>Q^«>Cf. o|7lAi. #71 £71 DB^ol 7># fs\oQ 
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. 3^2 #7} <U%3. £7} o|#«}o| *]#3 3<tf 

. #?1 $V *<• #?l *WIS. 5/> 4oH 4ti«to) 

3# § *]#*>*}. 

#7l 71]^^ 0 |^ cj^oj 5^0. <r«og #>q°j «. 

oil 3 7W*l3ct. 4li*tg. #?l jQgg 1«. #7| *#4#(S) tfl^- 

£ TO 414 ^ *># 3 i^#ofl 7W* ?J7l 3*8 

teration) ^EflSj Qj aE |^^ o]*W. ^. o]^ cf^floj £ ^£ T <r«^ ^ 

-~,o| ^ o] # J/ilWrW;)^ ^AV*>JZ. #71 3* a 

« •= AC} W« o|ufl # 7 J &o| *j#3 # a 

^ ofl^ D ^7} A) 5^ #£*> H>S} #71 4>^# 43f 4^*1 5# 

X1#»H^. #7) O]^ c**]o} <*„2\ #7) 

-'51 #£#S1 ^7f # AJ 7 | '—'£1 #*fl 

»171JI. #7J Oj-g-efOl #71 ^84#<S) iflJff- 9j#4f*> 

#7] 71] #2 
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c+. ~. £3£ #7| ^ 

€ ^ afl ^o|0 ^7iej7| £ ^oi]>h^ #7] 

<iJ(8Cal e )*Rr 3*3& 4*7^ 4* 5tm. C+AJ ^6B^. #7) fit* 

ol*. #7| a — ^71 5o{] cQ^oM no{] cfl#*>^ *j<tf . ^ 

7| ^^cfl^(S) i^^Sl XJ^Jl. >^7| 2} ^71 3tt 

jig 7^*}c+. a^Jl. #7] ^^5. JJ^ O|£^oj ^7] ^ 

o|^oflA|fe l-5# o] t#tg# 7l#*^c|. ol^] <£ I}= 

ol-§-*>cj ^71 TM^s *V«J°J nl^-e}^- 7|£*}th 

4*«}*J 6] i^.Ji.o>- vw^+ vxir* 

0)714. ^ «JE^ " V> '//« ^1 5 V' v ^' w oUi ^ 
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7 J Ho 

/ VV-O in.V 

I T • - («„n,0) ■ J ~— T • V/Jj on 3 s 



fi» 3>> 3jt 

#7) 8oJ]^ 7|i M» y J. M^J# A}#a> ol^-^ #7) ^ ^ &o| 
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#7| MRI #*U200)oQ s|eg T^WS #7] A#tfl#(S) ifl^Sj 3 

K/(/=1.2....N)€* #7) ^e*# 8ofl #7| ~*J ^ Sl^- # 

^«f# SO Ol-ft-e}^ #7) T^^^i ^ #7] 3tt 0g> *V«JDJ D|£*}ol 

71 £3# ^ 4> sm. a^^4 #71 ^#cg#(S) ifljfs] m ^ ^ 

3 #71 *#t8#(S) ifisi 4* Si^- #71 *44#(S) ^^.o, 

tf- ^^ol f^SfES °1# ^71 ^«*# 100 oj^ev «l^jzelg 



tD^*> ^^tfl#(S) tfl».oj ^^olcf. ojnfl. ^S^M 11# ol-g-*}oJ 

M(finite element Method)^ ^o^S. Tfltft* 4* Sl^. 

T^-iJ 11] ^'( 0 - v ^) n ° 



o\7\M. #7) 34^5. #^ g'Z 24^^^(100) ^3} & 



io] 
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*i^*U. lloil #7| £7| CT -2f #7] ^^cfl^(S) fi^oQ^Sj ^ 

^£ y# t8tl*M #7| A^cfl^fs) I** PJ S^oQAiSl 

TU^tm. OJ7M. #7| £7| DH^ol ^*J^C+^ 7>^ *H 

«3S13 £7) i*?^ ^7| ^tfl^( S )2| ^~o| o| 

. #7) 3tt ^7| ^ W lOofl C||^»>o| 

^7] 7U^ o|^j c+Tfl^J «~ofl «ie>oj i*f§ 

of) 3 7>9>^^Cf. ^7] 7fl#3 ^7] A^tfl^ts) Lfl" 

£ ^ofl^^f 3 *J*J] £*1#ofl 7\ V \$ ^71 ^afl 

teration) ^Jl^§# o|-§.ft>c|. ^. c*7fl£] <t^ 7 ^ 

S3# »—2| ^ojs J//,lwW)V s jfl^sva. #7i a 

& »=it^ Otnj] # 7 | &o] & j£Cf a 

«3 nJWTl . #7M1?1 «m ^o] #7| ^n^l 102} 11 
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*) JE3#s ol7U. #7) # oj^oi a#c8#(s) vfljfo <g# 

#^ i^#2t Cf# ^ Sl^- ^. #7| TfltfS S.3£ a "~'£ #7] 
«iofl are #^ i^^ofl H] 0 g ^ Bfl^ 37114 ^ o| 

. £3#<>g #7l Tfltf^ a — >2] ^ sg >joi# *j]7m7| ^ag 

^^oQ-H^ #7) fi£ 3«& #7| 7i1^ 3.*$ —^"g 

#^oj #7l £7Q«!(>cale)*}fe 3}#£ r ^ Si*}. C^A] ^6fl 

. #7J ^U,^ #71 Tfltf^ S3 ^'Uo] H)#o} ] njej 

^71 & #^ ^^TiUf M^C|. o]^ J£C| ^ #^»> & 

oj^. #71 '# #71 noi] cfl<a*>aj aofl tfi-g-Sj^ ^ 

*7j ^#tfl#(S) iflY^l 3tf 0% X]#*>Jl. #71 13* #71 ^<tf K/# 

Ji# Tfl^l^. nelJi. #71 #71 ^# 

#(s> Mi^# <3#s*»m. 

##*} «m £ °J*fl ££r M §3} A#rfl## MR I # 
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xM\M *tett£2| *$V ^£ D J€- oi^H ^tg# ifl^- 

£3# <34> 31 <9## * 5M. S«h #7| *M*«£S| *f 

Jfl^^iS 7Jtf*v ^^2f^a- #69 

^Afunctional imagina)^ ^ Sl2.^ 0]g. ojofl 2]£ 33 7]£ 

£*J£^ ^ Si^- #°t. x^ofl «]2J fflcQ ^7| 7 > ^<y^ nfl 

«fl£^ nasi mi t^^#o] ^si^# o|£*v ^jom. >a^o, >a«i^ ^ 

<H1 ^5.^ <Stf# ^ sm. 

a^i. 9j*U*l2] ^7|^9J *|>g # ^^o.^ ^ ^ 7 4# ^7}7l 

74^7] (elect ric/ma«netic stimulator). ^717] (def ibri 1 letor) , M 

(cardiac pacemaker) § ^7^7] ofluj;*|§. oj-g.*}^ Q#7]7\\l ^S.7}7\2] 
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1] 

<*3*)fc MR! 

3 <3^s}. 

3^ 2] 

^71 °1*Pf^r. 



( ix H ) 



(ie ff* 0-z 

<7* O.^ OX 



31 

Po « M7|Al. Wi'i? , 1-1 Oj) 

oQ >^7| >8£ B>2& ^7] #ft iflSJ*}0| #7| A^cfl^ tfl 

^71 7M^£2j *> ^ >a^-# *Hg *#213# #*fl ^71 

^cfl^ tfl"-^ ^TflSj: 

#71 TflAV^ ^71 ^3cfl# Stffi**^ ^+7fl# a« 
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5] 

^A}^. 

S^#ofl ^-§-c^ #7] ifl^tfS tQ>4^- 

#7| ^^5.2| >g£2* ^71 7*]^ OI^OJ 7{]#b}^ 

6) 

Jfl s W 5U<H>M. 

#7| *.#*Kr ^ofl>H. 

f Vx ) *{ a, ) 
hi ■^^J-it »^^J 

ox tfj> oz 
JJ?*4rfr-r1 0* . ofl # 7 | 4*411 £ 

S! <3## M <^. 



n 

#7| 5L*|£# XltfSRr ^ofl-M. 

ofl *t4«£ ^ Big% ifli?- *)<tf w% 4U*}o| ^71 A^tg^ tfl 
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